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Abstract of JP2001 1 96590 

PROBLEM TO BE SOLVED: To solve the 
problem that a large number of unpaired 
bonding hands are formed at crystal grain 
boundaries, when a crystalline semiconductor 
film composed of crystal grains is low In 
orientation properties, and the crystal 
semiconductor film is deteriorated in carrier 
(electron, hole) transfer properties. W 
SOLUTION: This manufacturing method umlh 
comprises a first process in which the surface 
of a substrate Is exposed to a plasma a-s 
atmosphere that contains halogen, a second 
process in which an amorphous 
semiconductor film is formed on the substrate, 
a third process in which a layer that contains a 
catalytic element which promotes the 
crystallization of the amorphous 
semiconductor film is formed on the 
amorphous semiconductor film, a fourth 
process in which the amorphous 
semiconductor film is turned into a crystalline 
semiconductor film through a first thermal 
treatment, a fifth process in which the 
crystalline semiconductor film is selectively 
removed into inland-like crystalline 
semiconductor films, a sixth process in which a 
gate insulating film is formed on the island- tike u> 
crystalline semiconductor films, and a seventh 
process in which the substrate is subjected to 
a second thermal treatment in an oxidizing 
atmosphere after the sixth process. 
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{*:]K*}gfi£-r 4 09X8 1 . 
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6 ©XS®^CADir'>S^-^tl^{tf|:a^ctiT^ 
2 OiDf^^aS Srfx P ^ 7 OXS t * *-r S d t S !|#» i: 

?iHSncss-r® 1 (Dxgt, 

mBf^^m^^mi^m?:m^}imz9^i^vxs,^<Dm&n^ 
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2 wijD^ias^ff ^ ^ 9 ©xs t s»-r-5 d i: 
mi4mK^^it^m±\zm^m\zm 1 (ommm^mesi-r 

*m3©X8t, 

fi-r«.M»7£^Sr^*-r-5@S}gfiE-r-5)^4CDXSi. 40 

m9&m^n^mi*^m^mtRmizm£VTm^<Dm&m^^ 
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fJiam 8 <DX805«fc/N o y > 5fe^trgE<k3?H^+Tm 
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i«*«4] S«©SiBS-At3y>7c«&#tf:/^Xv 
SfflmicB-rmioxSt. 

mti$^BKmm»m±izmiRmzm i ot&sAi&^fiK-r 

4^3©Xgi:. 

fi-rsft!i!ttt7cs(?«-&*r-r*e«jgfiK-r-5Si4<Dxsi, 

mf^f^&m^^m»m<Dm1R.tstlftt&mzu >.t:mm-r^ 
»6©xet. 

SiiiBigaH¥««:iie*» ei^^-r-sm 7 ©xsi. 
^looxet. 

mfim 9<oj:m<o^iz/\ay>^'^.tstsntnm§s.'p^m 
in** 5 ] 1 nrnm^m 4 o v»-rn*»-«»c:fe 

<r»T, iirE5^S«©«BSAay>7c**^ty::/'9X 
vjciB-rxgtt, H^s«<o«iB*ADy>7c*-e»SB 

i»T. Bi]rSADy>^jiis-g-Jtf:/^x^tt, 7>y^j^^ 

* fc tt 7 5/ ^ 7 i^* ;kS^tf y 7 C<i:-*«F» 

7 ] il*^ 1 7iMffll*«S ©Vi-rn*^-3StC:fe 

Mt2S^S«<0^®f=BSS-rAny>^^Sr^.ty:/7X-7 
tt. fsy-y itmm 7 Xvib b t) ©T* « d i 

8 ] 1 TlMffll** 5 ©Vi-3"tl*»— 

T. 

miee^s«o«® jcBHt- A a y >7cig.S:^-tr7'7 XV 
tt, =7y{bS**:/7Xvfl:Ufct><iD'C*«c:i:*4* 

'[«*«91 ffll^«175Mai*«4 0fci-rtt*>-«{C*J 

8affitt«7c5!s«-yy;p (nd , y;p-7z:>:7A (g 

e) , 0c (Fe) . A7>">A (Pd) . XX (S 

n) . » (Pb) . aAV^h (Co) . (p t) , 
m (cu) . ^ (Au) T»sci*«tai-r«*»«: 

[0 0 0 1] 
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CO 0 0 2] 

m^<D&m mmh7>i^7.^ (.sit. TFTtie 
-T) «. &^s.±\zm^l'tc^^m^mim^^xi^m•ri>z: 

(om^^mmm<Dmm^\zmn^7.-i v^y^/m^'^. 
m^\t.mm^<ommzmn^tx^m.mmmt:j^&-ri>^ 

[0 0 0 3] ¥3S«:|l!t<tLT#Sff>''Jn>I8i*ffl^>fc 

e?)^tt**<£VitU5Xj#Cd<^-5. ^(Dtz^\z%mM\zWL 

*#-r s u 3 >istt*teii5/ 'J 3 >iK, # u -> u 3 > 

FTCDSiB^i-lFTttl^ftHi^g 3 >JKS^^j»x:^;i.=^: 
[0 0 0 4] LtJ^L. S^x:?;;U^-i&fflViS^i^a}Stt 

6 0 o'C£A±©iagTf6ft5asr-£)£^Sd*abo. Ms^ra 

fel O^WS«*S-r«'b<DT»«. ?i£-3T. 
('i-SSSSfbSJBttX^^^ v'V U— tf-^t-^ Y A G U— 1f — 

[0 0 0 5] fi!l!i«7Clil<£fflt.i 
«. #MJP7 - 1 3 0 6 5 2#ii«, 4$ra5F8 - 7 8 3 

>IKlc:=.2/^r;u^ci:<oMiK7c5ll*^AL'. 5 5 0*0, 4 40 

TITS. 
[0 0 0 6] 

mmifim^Xy^tizT^wm^ i}^7.tAii<Dm^±.\z 

^-<0:*:/jN|§«<Z)«4a^(,i-C< 1 1 i >ic«itWicEi6i 
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#Sc#«ELT Ix * -5 d t*t«^-«lHl«f 0«iPrd> ^ fll en 

<bfeTf^ssn4isa«¥3j«:|iitt. -e^iSftmiOzAcsis 

^J-«<1 1 0>«CiHlfi]LTti-6, i.*^U?a:**?.fJi!B<DJ; 
-C<1 1 l>;a:t*®-eo5te<OiBl6ld«^Tg€EbTL* 

[0 0 0 7] «&oi^ae*^e.^*i^as*«(*:BSic*3 

T FT$f^SSUTfeia^v«#5a*^l&S*Wr-ST FT 
[0 0 0 8] *^§g«c:oJ:5^KS.'^S:<S«fe-r«*S 

fe^ u -if-iea^bffi* ffl t^Tff ss $ ti ^ ieae¥3i«t 
]^®E(6]tt-S:i«je)-5c:<i:*ee«j<ii-r-6. $e>Jc,.-?-cDj: 

[00 09] 

<t. mmt^^m^mw-m.±.\z^^skm^mwm<^i^^it 
^m^m\zm^i.xm^(r>i^^n^m»Wk^m^-r^m 

K*?ei«T«^6©XS«i:. WEIg 6 ©ia©«iC/\ a 
y >*^tf^<bf?H^4'-C^ 2 ©JjnS^fflS*ff -516 7 o 

{0 0 10] s«©*®*Aay>7cai*^tj:/ 

mm»^mwwk±.\zm4^ikm^mms.(Di^sk«^^m& 
-r*ffl!«Ejc«^^&-g-wrs)i*jg»«-r-&iB4©xeii:, *a 

K*J^fi£-r2.^5©XSi. «5i2^ 1 ©«egi8g^i^*t- 
6 ©xgi . m^m^m^m»m^m.ism\z^^i. 
xs,^(om^w^m^^^m^-ri>w, 7 ©x@<!: . Are 

©XSi. BI}ffi^8©XS©«lw/\ay>*^tfgs<b^ 

Ha+^« 2 ©jns»ffls «;ff 5 9 ©xsi s^r-r * C 

-[00 11] 
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mm<ommo:>mm] mmmm i ] e 1 1 (a) -zfs^ 

7ySR) y^X^l 1 0 3*l8b««<D^S*:7«yi6<b 

[0 0 121 fi»JA«. Ca^-y^tJ^SR (S i F.) ^tz\i 
= 7yfbS5fl (NF.) *#AU:/7X-7<bUT7^'3(i 10 

^laotjosTttUfe, ECR (m^^jr-ii^ahy^m) 

7^7 C V D □ « C V D S?B;ft f V»-rtl 

[0 0 13] 7-yJ(l<k3&fft3fc««^i5l 1 0 2»C. 2 
0~ 1 0 0 nm (iff* U<ti4 0 — 8 0 nm) 20 

$mxmm^^tsi^mwmi i o 4<£iajEi^cvDffi. 

7'7XVCVD}**fctt;<.A.y:5'jS-CJ^^f * (011 
(B) ) . ^NSII«jfi«-$tr¥^«^Bt<kbT«. *SS 

Mfc^^nS. y^X-TCVD^TS iH.$ 

fcttS iH, tH.*»e.fPi!$tl-5I^SK>"J3>KS5 

SnmOJPSTJg^TS. ^t^tt, jgJECVDffi-CS i. 
H.*>e)#aei^U=l>IK*5 5nin©JP$-e>^fiKLTfe 

[0 0 1 4] -^-LTHi 1 (c) -c^-r.fc5c, aajft 
#-ei 0 p pm<Dfi^^K7c3gSr^^f*®««xfc::^-T« 

(N i ) . y;p-7-':7A (Ge) , (F e) , 
■^A (Pd) . XX (Sn) . m (Pb) , rj/tJUh 

(Co) , (Pt) . ffl (Cu) , ^ (Au) 
TfeS. COM«l7C^Sr-&*f -SS 1 1 0 4«, Xt:> 

CO 0 1 5] mi 1 (D) T^j^-TiKS^kcoiSTti. $ 

•r4 0 o~5 0 0*01? 1 ^FB^gscDl^^^ls*fT^'V 

Rv'U:3>IK©^=^*^gSr5aloiD%£tTIC-r-5. 

« 5 0~6 0 O'CTl ~8^KO^igS<k*fT^. »ig 

iwtt. 5 5 o*CT4i^pBi(or»«as.£fTP. dpLT'iKs so 
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« U 3 >8!t*» S«*«S«¥««tfflt 1 1 0 6.* #* C 

{0 0 16] z.<Dj^^\zL.xiiFm^titzm^n^m^m 

1 1 0 6©Bf5e©<S«*Xy^>irUTatt¥gM*:|fil 

10 7*}gfi£-rS. ^LT. ■€-(0±»Cii^-hite®JKl 1 

0 8*>'Ua>*j£5)-tr^ilfe»K^2 0-2 0 Om<D 

t N, o t oyu^i37.t^ e.S!ft:Sft: -> U 3 7 Onm 

<r>m^\zm^^. 

[0 0 17] -eUT. /\Dy> (^^««»C«JflJg) 

ty^^bUfflft* t? 700 — 1 100 "cogftffls.* 0 . 1 
-si^flgff^. zL<Dm^m\ziiK>. ^-hise-mi 10 

di^— hi^&JBl 1 0 SOPSttl 2 Oniiii:;^*. 

sfc. Aay>»fflsiTOKii:©jaaTy-M»6«wKi 

1 0 S^A'^^m^Wk 110 7 fC^*n-5^JR^MiKl7C 

setcy-h«fe»Ki 1 0 8««6»Bff 

(HI 1 (E) ) . 

[0018] immmm 2 ] ^mmm 1 tcstt? xf^ss^ 
bfc— «.**-r. 812 »s«3 0 1 ±\zmau^mtn 

n^-fr:*^Jl'STFTR^;^p^-\'^JU5!TFT<Dy 

-hmffi«, ^-vmmz\-o\zm\.xm^fbnit.f^ 

l<73^ma3 11. 3 13^. t«8BmiO«S)B(C^L 

T^^t€.tlfe3 1 2, 3 1 4i*ie.jsSoTt/»-2). 
[0 0 19] miO««B3 11.31 3tt, 
(Ti) , 3'>3';i/ (Ta) .^U:/7'> (Mo) . 

>if7.7-> (w) ifi^TcSidv cne.o^*&«^)-i-r 

■5*Ji|Ef-^^^-r ^2<0««a3 12, 3 14 
tt»taSpO<SV»T;i'5::iC7A (A 1 ) (Cu) Srffl 

LTfefilib, M2©»«Ji©±»C^e(CteO««Ji?fc 

[0 0 2 0] p^-\'^;Ua»TFTO¥«fli:g«. V-X 
««3 0 3i. KU-f >««3 0 4i:*»?,«oTV>«. 

[0 0 2 1] ^-^-^^jug^mj^so 2{c«. afee.*^!;* 

{0 0 2 2] C^LTn^-^-^^JP^TFTiJjcZ^p^i' 
:?i;H!T F T*^^t« bfc e. , m 1 WUrBllfe&IK 3 15, 

m, 2 ^rsii^gum 3 1 6 Taiii. v-x®« 303. 30 

9 . H I'-f >ffi« 3 0 4. 308 i»«r « V — XlBS 

3 17. 3 1 9 i H U-f >BBiS 3 1 8-t SrlgltS. H 1 

3 2 Oi LTgYk->»J n >IS-S:SttTti4. e»C«flg 

i^i^'e;'j:-s>m 3 (om^mmm 321 $is4t-&. m 3 <db 



< 5 ) 

7 

[0 02 31 [fltS^fii 3 ] ^mi^Wi 1 ^ f^«l(c:E^S 
« 1 2 0 1 ±t) L < «Sfi«®lC}gfig$nfcTtf!lfi^S 
*7«;/jg<&-&trr5Xvi 2 0 2{CJ:^TMS (H 1 3 

(A) ) -^-cffiaufcSiBi 2 0 3±ic*ae 

i|£«{<cKl 2 0 4*3 0-1 0 Omn. »*b<tt5 0~ 
6 Onm©P$-ejg^-rS, m?m, :/5X-7CVDfe-C 

s iH, s&tts i H. tH,*^e>fpss$n-5i^aa'>'j lo 

3>!S*5 5niD®iiIST?»*K-rS (HI 3 (B) ) . 
t>«, «£ECVDfeTS i,H.*^^,#fflM>''J3»B|* 
5 SnmWiSSTJgtfibTfeJU/H I^^S^^ft^K 1 2 0 

2 0 5*15 OnmO^mtS-^f^BSLV. n9——>if\Zk.r) 
TPBPffil 2 0 6*}^^-r-5 (013 (C) ) . 
[0 0 2 4] lfaM«lig*#tJ¥^«^M©S®lC<!!l!<«7E 

4^FB^o^^^l3l*^T■5. -^-oi^m. mpsbi 2 0 6.*e 20 

j^tbT«l8S««i:SFff;a:;&[6j (55W-e^L/t:)5|6i) tc 

jg*^tr¥gifl£R (*ll*SOTT«ifeaSI'>U:3>I|ji) A« 
jg^^ns. (01 3 (D) ) 

(0 0 2 5] leaitODXS-CfflVifcny'Jr^PSriK 

jfeSt*}g£8LfcVXi7Btl 2 0 5*-5-©**TXi'iL 
Tfflli. 1 SKirJBf -STcSil (**«S0!IT«'J» 
m-r-SXSSrffU, JBPSRl 2 0 6T-fliaiLfciKSfl-> 
U n >KJC 1X10"~1X1 0" atoms/cm' ©«g?t? 30 
U>*^trU>^Jra««c (BAT. yy^"J >i^««ii» 
5) 1 2 0 7S-Jg/«-r-5. 

[0 0 2 6] ^{c, sigs?Hmt}'-e4 5 o~6 5 ot: 

(»*Ktt5 0 0 — 5 5 0*C) , 4~2 4«fiaj (»$ 

L<tt6~12^K) C5f^J&31Xg*fTP, dCOf^mS 
Xgic J; 0 ^SMi^ 'J 3 •i' -Sr^pii^^c^Ci^rfi] 

i^{g«l 0 7lCtl«$n-5. BJ%. iK«»->'Jn>gi« 

K->Un>Kir-&*n-5-y>:rJl/iSfl!tt, lxi0"at 40 
ms/cm' »S b < « 1 x l 0 " atms/cm' ICSTteM 
-r4Cli*tT#-6 (HI 3 (E) ) . 
[0 0 2 7] -?-05^. TX^^ 1 2 0 5*(»*L. 

Btl 2 0 8S}g)«-r S. y- h«feiSilK*}efi£ 
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[0 0 2 8] mmmm 4 ] njsj^ffi 1 i 3 r 

[0 0 2 9] 4zslM)^Sg(9f^Si;&&a>4#@(^> 

VJS-^A <a-S i Ge) #«««ifl:->U3> (a 

-S i C) m. #aS->U3> • XX (a-S l Sn) 

CO 0 3 0] 7 5/lil.t*3RO«iS&;&tett, #^aH¥3l<* 

XiLTC37 y<t3*^ (S i F,) i:*J!l (H. ) . 
ttS iF.^S iH,, *fcttS i F.izS iH,iiH,<D 

{ChU7ClD>'^> (S iHF.) . i?7aoi'5> 

(S i H, F,) , 7t3av'5> (S i H, F) 
ffl-r-5C <i:t)^€-&. S i H, tF, &ia«R«S^ 

r-5«^C«pt:S'> (CH,) ^ia7y(t;^5'> (C 

F,) xtt**, 3> • xxK*^«r*«^ 

ic«*3g{t:x7: (snH,) *M*^io-rn«avn 

[0 0 3 1] #^aS«ji*Wr-5¥3l«:tt©PS«2 5 

~i 0 oim(om^^m^-ri>. m(ommmm<^m^-v\,t 

[0 0 3 2] ::05<t5fr7y3!li:*3!?^S:-&tJS*£:;tfX 
T-fPS$nfcl^®®«jfi*^-r«>¥9M«:ggl 1 0 3JC 

0. 1 ~2 OatomicX, y y^iJ^O. 1 ~ 1 OatomicX^ 

•5-«)«(Diaii^afboxst?K**^ €.fitui ^nTBi* <c« 
<*:is<t, Mmm~^yvmx'm^LtzTmm^<^^Kf^m 

tCJ;0<l 1 0><©El6j14«rJ;DiB«)«.ili:)!ii^gS. 
[00 3 3] [HJSJ^SiS ] Ti8s©«iii*fc«T«Si* 
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to 0 3 4] -f ^>H-y}iT?«-1':*->lliLTS i F 
.■^^ij^7A (He) l&iK©F,$ffll.W*><tUTl^a 

LT. 1 0 3i:T«5l»l 1 0 2i©|^ 

1 0"~1 X 1 Catoms/ctf t^aSJc^fC-r*. -f?*" 

ffi*fc«^©iafi^lcaAf -scidt-e^s. 7«y 

[0 0 3 5] C:<DJ;5{r7.y^<£aAUfc*i«-??J^SfiJ^ 

m tmmzvx4¥&m^mii^mi 1 0 3»c«bTfi!i!<« 
[0 0 3 6] tjiJSJi^Si6]*iiig0ii-c*-rj;p(cuTfp 

Si:<l 1 l>ICffi3feMlc:iEr6lL, iE-<Dfl6{C7>3^Aife 
«<1 1 0>{::EiSjUTt»-5. -ewsffi©— oiUT, 

^m^m<ommii^2 5~i 0 onm^afiiw-c* 40 
0:)^^@t«>-^^ (111) mamts.mmizmimm.tji'h 
©*tflijfe»fc[«s-rsfcj&^RWtc< 1 1 o>©iar&nt 

3€S«tv''Jn>t(D^®x;?.;p^— d<<£^»C5-t?<i 1 
[0 0 3 7] fflS«S7n^<&ffltifc^Mafcfeir*J 
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ftl!i«7t3gSrfflt»fciKa«S^«<l 1 OXOiaifiJtt 

JgJi 2 Tf^Lfc J: 3 JCT F T*f^«-r-&fe*0¥3l<*:l8 
{0 0 3 8] 

ii^<DmmM^^mm-ri>rctb<Dmmm^-t^mmzi^ 

lHlK^OS*lHllST?*-5CMOS1slKi, ^>-f^)>if 
l2lK*Jlgfi!£-r« n^'fr^JUST FTi*jg*-r« t 

■r-5. 

[0 0 3 9] SI (A) {c:*3liT, a«i 0 0IC«. ^ 

UTt)Al/>. *SIJfi09©«^. 8 0 0t:etJ:O»«»:W 

[0 0 4 0] -e-L-T. a«l 0 0(DTFT**J^^$n-5 
SffiS:^7X^l 0 1 a-CiaSL, -^-OfflSSnfeSS 
SffilOlbC 2 0~1 0 Onm t»*U<tt4 0~ 
8 0 nm) <DiP$<D#ag«ligS-&4J¥»«:Kl 0 2 

v») 

[0 0 4 11 ^fe, l^aS«l]&$#tr¥^#:|S^l^T 

0. f^aS^tlSTFTO^^tt/l^y+SrttW* 

(0 0 4 2] #^a5t->'Jn>l»i 0 2±JrS5g 
(>'Ua» *^ty«6SBiT;a:-5vxi'|gi 0 3 Sr}gJiK 
L. /^i'— x>i^tcJ:oTMagRl 0 4a. 10 4b*Jg 

i^g-r ^ fitiiE^sii-^astti-r -5 >&it>o^tni««(&}5: 

X01 <B) ) 

[0 0 4 3] fs.^. Sl3!l$^tffe«ikfit^ «fl:<> 
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DfK?feS:3f^®ST^tJ«eSyKT-i&»3, SiOxNyT 

4. N20&l^NH3^11lpf:tfXtLTf^S-r-5;ii:*<pI 
tl-CabO, ^*-r-5S^i8ft**2 5aloiDicX£A±5 Oato 

(0 0 4 41 0 3©/"ti'— ->ii^ 

* — /t ^ — > L Tffl * CI t -5 O-e* -5. 
CO 0 4 5) :k\Z. l^mW-l 0-2 4 7 7 3 5#^« 
(*@tbSS^O 9/0 34. 041 C**fS) ICE«S 

isa<k^aT*-5. 20 

M¥ 7-130652 ^ii^OSIJg^iJ 1 JClSStStlfeS 

CO 0 4 7] ;te*5, raii^-Ctttt«E7c5!f*-&tJS*^;5^ 30 
K± IC JgB£-r -5 IS fCX t > 3 — h Srffl tiT TJt, 

[0 0 4 8] ^fc. #a»>"j3>iie«^**^stct> 

*-5d«, »*L<tt4 0 0~5 5 0'C-t?lRfFB^Sft<Din 

[0 0 4 9] jfea<kxs«. s-r4 0 o~5 0 or-ri 

500~6 5 0*C (»SU<tt5S0~600 

•c) -t?6~i6i^ra (»sK«8~i4^ra) ©}»«a 

CO 0 5 0] :*:5l^«»J-^«, MMtTcSgi UTX-y ^r;|/« 
fflU, 5 7 O-Ctf 1 4I^W©|»fflS*?T5. -g-Oi^*, 
MDg?l 0 4a. 1 0 4bSrie,*(<i:bT«llllSS«t3pfT/.C 

^^TttieftRv' U 3 >ie) 1 0 5a~ 10 5 Aifim^ti 

i>. m 1 (c) ) so 
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[0 0 SI] iJcJC. 

**isedT«, 5feSi*«sKLfc-7x^Ki 0 3*-e©* 

S^Xd7<i:LTl 5SHCJS-rS7C« (*:SI*S^X«U 
» Sr^irafSXgSfTti. MaSKl0 4a. 10 4b-C 
gUiLfci^ftS->'J:3>|gJci X 1 0"~l X 1 0"at 
oBs/cm' ©jR«X?'J >.&*tr U >»lnHatt <61T. 
^"J >^'M«iVip) 10 6a. 10 6b*}g«-r«. 
(HI (D) ) 

[0 0 5 21 ^A\Z. g3fl#H§l«fX4 5 0~6 5 0*C 
(»*U<«500~S50t:) . 4~24WW<»S 

b<«6~i2i^fti) rof^ifflsxs^ffa. dosftiaJi 
6a. 1 0 ebicMgi^ns. 

i''«®ieaS->Un»Kl 0 7a~l 0 7d»:#*n-5— 
!y 1X10" atms/cm' ISIT, L < tt 1 

X 1 0"atiDs/cmMc:*-C<a«-r5C:ii:**-^ir-£>. 
[0 0 5 3] ^xi^igi 0 3*I85^L. iKa»-> 

U 3 >K 1 0 7 a~ 1 0 7 d±»C«©TiKt)*fin^«>fc«e> 

tc«aiK 10 8 sjgjs-r-s. io8ttioo~2 

0 0 nm (»^b<«l 3 0~1 7 0 nm) ©ffScDS 

::©»®iie 1 0 8 tt:T^*£«i»^ftii^icigas->U n > 

{0 0 5 4] -ebT. V^X^ l O 9 ^ 

Jg^L, «SM1 0 8S^»-LTpl{*^#-r-5^*eife7c; 

5?3j?7> (B.H.) *««5J-«fL^0^Tf:^7XT|i»ieL 

{0 0 5 51 CKDXS^'ikO 1 X 1 0"~1 X 1 0"at 
oms/cm' W^WJC«5 x l 0"~5 x l 0"atoms/c 

m') (Dmm.-T^vmTF'maTtm (**ii6fiaiTtt4<a» =£ 

-^tr^M^^itl 1 Oa. 11 Ob^mBRt^. 4c 

«5«« (b) i5e«-r*. (01 (E) ) 
{0 0 5 61 '^\Z, WT. V^7.9 1 0 9-?£|»*lx. i@ 

T. 1 1 1~1 1 4S:J^^-r-5. ;a:*J. 

gtte 1 1 1 ~ 1 1 4«. —vtryvykmrna^zmiM^-z 
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1 4 «*>»cSl¥-r-5M!«7C^©ii««, 1X10" atms/c 
m'£AT. »S U<ttl X 1 0"atms/ciD'-Ci&*. (Hi 
(F) ) 

[0 0 5 7] p'^-^^)V'mTFT(DiS&mi I 1 

D, n^-^:*.;HITFT(OffittS 1 1 2~1 1 4ttpl! 
^*fi«!l{S« (b) t*^Tl»-5. ^q^aaS'l'Ttt. 10 

<^SlO«ttH 111-114 «:^TStt*fc{iS^®«lC 
RttTcbSt^S-r*. HI^, TFT<Dffi)f^(C5£eS*^ 

[0 0 5 8] ;^C1C. y^X^CVDffi^fcttX/'^^'i'ffi 

tcio 1 o~i 0 0 nmm<D^m^^tsi&f^m^m^-r 

«>. **ifi«»JTtt. 3 0 nmm<D^itmt'> U 3 

10 0 5 9] ;fclC. 8 0 0-1 1 5 CC «if*b<tt9 20 
0 0~1 0 0 0"C) OfiKTl 5i^~8^Bg (»SU< 

mismxm'&fTo. u^, mi (e) oxs-e^im^^ti 
fc3i?D>'ttc©f^S{kia©n!i»cstt<k$n-&. (02 

(A) ) 

[0 0 6 0] mitfi^mmizVT\i. \'7<mm 

1 0 096S!3ilg:Htt-CfTt>T'b« 

[0 0 6 1] ccD^s!{kx@©rBi. ^mt:^timmmt 

-5-©T©^tte 1 1 1 ~ 1 1 4 tWifHfciJtiTfeStYk 

}gJSiK$*l-5y-hlfe»Kl 1 5©K***5 0-2 0 Onm 

(»SU<ttl 0 0~ 1 5 Onm) iifs.iiiivizmm'r 
•5. *lliliS«'J©llftS!<kXST«, 6 0nmP©S14B© 
■5-6 2 5nm*^<b$tlTffittBl 1 1~1 1 4©KJP 40 
it4 5 nmtti.^. ^tt, 3 0 nmm<Dm^^iSts¥m 
ietC?*UT5 0 nmff©S^SE{tM36<fl0h)-5©T. 
i^y-h«fe»IKl 1 5©IKff«l 1 Onmi:Ui>. 
[0 0 6 21 ^tw. SffclwU-Z^Xh^Xi' 1 1 6~1 1 

1 2 0-1 2 2 ^£}g«-r«. ;S:*3, nS^^fiifel 

4r«'J>*fettatS!l«rfflt,»«C:i:**T#-S. (3 2 

(B) ) SO 
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[0 0 6 3] J:©^*6ie»®«l 2 0-1 2 2«. ^fCC 
MO S EIK* > 7^ U > i^SKO n ^ •\' T F 

mTWi<^7t^ifi2 xio" — 5X10" atoms/cm' (ft 
5X10" — 5X10" atoms/crf ) ©iftffiT? 

^7c^$^tf7»&i^®jgK$nSi7$E^mi$ (b) ^JtS 
f -6. 

10 0 6 4] (PH.) * 

1 X 1 0"atoms/ciii'©jfiST»linf ^H. S 
at*. COXSTtt, y-HRl 1 5«^LTieaK5^ 
[0 0 6 5] 6 0 0- 1 0 0 ot: <»SL<tt7 

0 0-8 0 or) ©^ett»ffla+Tr^ias*fT^>, m 
2 (B) oxat?»iiD*nfcu>*«<tfl:-r*. 
m-^ita 0 o-c 1 ^pfl©r»«!issss(?»Ba«fTff 5. 

(3 2 (C) ) 

[0 0 6 6] d®^, i^^»-«j>©asjn^{c«iisLfc« 

*tlItE-C*-5. ^LWSttfbXatamj^iFSrffl^^fc^T — 

^>y7n— tf— 
[00 6 7] dWXStCiO n^^i^i^Si^ (b) 12 
0-12 2©it#g8. EP^. nm^m^mm (b) ©S 

^m¥ami& <b) fe^tr) t©«^e5**?3«[lc;ft«. d 

©c:i:«, ^t:TFT3&i^^Lfc^j^{r*3^iT, LDD 

[0 0 6 8] y-M2tiit3a:«i»«Bl*p«-r 

-5. /<C*5, y-hE^«*®©«^ie^}^fiEbTt)^t> 

AWibtn *llig«aiT«. ^l»liaSl 2 3i:m2« 
1 2 4 ^T;&:-&inBlit&)^f$-r%. <Bi2 (D) ) 
[0 0 6 9] ;i^-^mi^«ISl 2 3. ^2««l|gl 2 
4i:bTtt. ^'>^';U (Ta) . 5^^'> (T i ) , 

(Mo) , i'>if7.7-y (W) , i^DA <C 
r) . >'U3> (Si) *>e.S«tlfc7C*. *fc«fHB 

88. Mo-Ta^^K. ^'>^^X7^>>'UtH' Htt^) 

{0 0 7 0] ^l««Kl 2 3ttl 0-5 0 nm 

<»*b<ft2 0-3 0 nm) iL, «29l«|»12 4 
« 2 0 0 — 4 0 0 n m (»$ L < « 2 5 0 — 3 5 0 n 
m) ^-rtllf&V). 2»:9lt&0)J-C». mi^«IKl 2 3 ^ 
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LT, 5 0 nmJl<D^<b5'>i^7.5^> (WN) IK*. ^ 

«rffl^»«. uis. m^Lfj.\,^tii,' mimmmi 2 sot 

»C -> U 3 »KS 2 - 2 0 n meK<7)JP $ TJgflc LT:fe < 

[0 0 7 1] mi^^Kl 2 3a:UTS<t5'>^' 

[0 0 7 2] ^(C. ^1^91^1 2 3^^2^«Igl 2 10 
4 t*— igTX^5^>if LT4 0 0 nmJP®y— HES 

1 2 5~i 2 s^mwiT^. z.<Df^, mm^s^izmfS.^ 

ni.y-hiHiSl 2 6. 1 2 7ttnST«£!g5m« (b) 

1 2 0 ~ 1 2 2 CD— ssty- h«eadK 115 ^iffvxm 

iiiS. y— ME^l 2 8 a, 12 8b«»f®T« 

A^^Jgj«$nTOi-S. (02 (E) ) 

[0 0 7 3]:Sfc»C. Ui?7,h-^7.if 1 2 9i:m^V. p 
S^M#l7c5g (**Jg«»lT'tt3}?D» S^llDLTiiSfift 20 
»C3pD>S:-&tf^«6^®jai 3 0. 13 1 SrJ^fiEf -2). 
*mfitf5T«i?*7> (B,H.) i£ffltifc-f :i->H->^ 

J:I5 3X 1 0"~3X 1 0" atoms/cm' (ft^MtrittS 
X 1 0"~1 X 1 0"aloms/ciii') iSSTjI^ D >**iD 

•5. (H3 (A) ) 

CO 0 7 4] Uv^;^ hVXi' l 2 9 *f^*U, y 

— hffi»2fcrKp5^V^;HITFTt;a:5««*«5JgT 30 

Wi?;^ hVXi^ 1 3 2~ 1 3 4S:Jgfig-r-5. -?-LT. n 

U >€r^tJ^gfi#)®a 1 3 5 ~ 1 4 1 <£JgfiET-5. d CI 
Tt). 7*X7^'> (PH.) *fflV»fc-fsJ->K-rffi 

i/i. c:ro®i®<DU>coJB^ttl X 1 o"~ 1 X 1 Cat 
oms/cm' (f^S6«JIItt2 X i 0"'~5X 1 0"atoms/c 
b") t-r-S. (H3 (B) ) 

[0 0 7 51 ;^£*3. *W«ffl««f'7?«±tS««ttffl-CnS! 
T^e'^TC^^r^tJ^if^iKjSJS-SrnMTM*^®^ (a) i: 40 

je«f ^$6t)®iSE 1 3 5~ 1 4 1 nm^t^ti 

I 3 S-^l 4 WinMTPmmmm (a) tmVilftiLTfc 

[0 0 7 6]J*:fC. Ui?Xh-7Xi' 1 3 2~ 1 3 4S^ 
y-MESl 2 5 — 1 2 S ^VXi^il^T^Bfi 

-■^wicnsi^iiiKiTcSi (**iS08^«u» *»tin-r -50 
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C:'5bT}g^Snfc^«5<Kimi 4 3~1 4 6IC« 
WIBnS^*e«3iS« (b) <D1/2~1/10 (ft«W 
4C»4l/3~l/4) Oiftft (fiL. «rJE©5^1'*;i'H 
- :/xs-^tsiio $ n;t si? D >«K J; 0 fc 5 ~ 1 0 «« 
iS^. f^^WlCttl X 1 0"~5X 1 0"aloiDs/cn)'. 
AM6?UCtt3X 1 0"~3X 1 0"atoms/cm'. ) T'J 

b. pS!^Mfeffi« (a) Sr«5<) * n S!^iffi4Sl<S« 
(c) i^«-r«. (03 (C) ) 

[0 0 7 7] c:©ieTtty-hES'eiB*nfc 
s^^im^x±T<DT^e^mmm^z'h ixio"~5xi 

0" atoms/cm' CD iSSTTU >*<^lJ0$tlTt>-5*<. 

Sfc. nl!3F»E<»«« (b) 14 2~14 7»C« 

gE»'5=--v^;PK— :/X@Tl X 1 0"~ 1 X 1 0"atom 

«pl!^»Ei^®« (b) Jw^*n-5JJ?ci><D5~l Om 
(b) «5«(iB»C«|g»&-^jL;a:^»i#AT 

[0 0 7 81 m 1 mmmmm i 4 s ^j^Bg-r-s, 
m 1 mmmmm 143^ lt». m^n'^-^tsmmsn, m 

mmit 10 0-400 nmi-rtl«A 

,0. NH, Sli^i^XiL, 2 0 0 nmmc^^itmit'^ 
Ua>JK (fiUSlg«ft*<2 5~5 OatoDicX) &ffl<^i 

{0 0 7 91 -en-enoiBS-r^Jn^nifcnia 
mftitpm^m<^ytmi:fsmfri>fztf>\zmfsimj:m^ 
ff-pfc. c:<oxStt7T-^XTn-;Pte. u— if— T 

^fSttsam't'tristiTS 0 o~8 0 ot;. »su<« 
5 5 o~6 0 ox:xnpnt&^^. .^^^mmx-ite 0 0 
•c. 4mfBi<Dfmm&m^, Tn^7ti)6&mmt-ri>. 
ms (D) ) 

[0 0 8 01 :^^mmxit^>if7.7->^&f^$tniiv 

i*»»I&nTU-5. BP'S, »SIKt?«oTS<tLTt>tr 

[0 0 8 11 flH4fl:X8<iDa. 3~10 056©* 

SS&-&?J»H§i«fr. 3« 0~4 50*0^1—4 
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[0 0 8 2] ffii4fbxs^«fA^e» ^ispgtemgi 

4 8<9±ic5oonm-i. 5 ummcomzmmmmiSL 

1 4 9 $}^fiK-r-5. *ilJ6«|-C«m2gPBll68U«l 4 9 
ibT8 0 0 nni;p©®?<k>^Un>KSr:?'7X-rCVD 

-> u 3 >iR) 1 4 8 2 jgr>g«&igd8t (Mt^'> u 3 > 
M) 1 4 9 ioasBiTJi* 1 ujam<ommimm=s:m 

to 0 8 3] /<t*5, ^©xsTiji^tt3&«fiF-&«. mzm 

5 K, Jp'J-rSHTSH. BCB (.^>'/'>i7 O-^t- 

[0 0 8 4] ^om. ■^n-^noiTFTOiv—xmrnt. 

n. y— XiEia 150 — 153 t.KK >iHi^ 1 5 4 20 
~ 1 5 6 ^Jg^T-S. CMOSlElKS:}gfiE-r-&fc 
ie>CFH'>E»l 5 4ttp5=--\'*;H!TFT<i:n?'r 

^;i/a!TFTtoraT*a<b$tiTiri«, h^l 

Tt»?^ti**. **Sfi0!ITtt;i©Ei^$, T i 18*2 0 0 
nm, T i Sr^trzyUSH'^/AKS 0 0 nm. Tijgl 

0 0 nm*X/X5'^'fe7?jliKLT?gfi!cUfc3JS«iii®« 
^IKt-rs. (0 4 (A) ) 

[0 0 8 5]J*:1C, /X y->'<-->3 >«1 5 7iLT, 

g<b->'Jn»K. SE<b->Un>|g. ifctt^fbSt^tv-U 
3>I8-C5 0~5 0 0 nm (f^«W»Ctt2 0 0~3 0 0 30 

nm) (^J¥^fT}^figf -i>. d©^, *^SS«sj-^»iie<^>)g 

>Kl 5 7<^)]aMSr&«T-5i:i:t)(C, ^1, W,2mm 

[0 0 8 6] Sfe, /'?-y->'^->'3 >Kl 5 7$>gfi£L 

SefC7K^^bI@$rfToTfeSti. 0iJA.«. 3 40 
~1 0 OSSroTK^Sr-g^tfSH^tflf. 3 0 0-4 5 010 
■ei~l 2^rao#!iffl,SSrfT5i:A<, ft-SVittT'^X 
■7*5gfbftSffltiTfel^«C0S!)^*i#e.n5). fj:*5, tK 

i^3>Kl 5 7l:MPa8 (H^-lir-r) ?&JgriEbT*5^iT 

[0 0 8 7] *«ll»llt*^e.;S:-5^3®KiteiS!lig 

1 5 8 $ijSjl AtmOff^JCJgj^-r-S. *««KibT 
tt» jRU-fSK. 7i7U;K spurs TPU-fSKT -50 
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5 H, BCB {^>Vi^i7U-:f7-» ^^mmti>:iii 
[0 0 8 8] iii5g|5IK<i:35:S««»C*il/iT, ^3 

mm^^mml 5 8±ici3jKmi 5 9$^^-r^. 
1) , 5^^> (Ti) . ^'y^'ju (Ta) *»e.a«nfc 

1 0 0~3 0 0 nin®iPStrjg«-r<5. *^JfiW=CBlw 
tXO^^' >$^*$ ■frfcT;P5:=^'^ABt?£ 12 5 nmO 

[0 0 8 9] ^ 3 Srali^fiidlS 1 5 S^CSS^b^-U 

ft. mmmm-(^mfSiVitf$3mmmmmi 5 8<Dmmiz 

CF,:«fXSrfflt»ity7X-7ffl,S<&igTi, «®efeSJc 
«t Olig±»CJKj£-r*3!liBeK<D«Sltt.*l5J^*'e--5J:<l:** 

[0 0 9 0] ^/t, C(0'^^>^'^mtSi±^7)US.—'y 

{0 0 9 1] 'Afz, mmmi 5 9 05^®t^gK<fcffis 
fciiT'^x-x'KYtte <*s^ific»i^«i©ffiKfl;^) iz^o 

2 0~1 0 0 nm <»*L<«3 0~5 0 nm) <DmtS 

(omm 1 6 0 srj^fijc-r?.. ^^JseiJ-e^jgiRiK 1 5 9 
{0 0 9 2] z.<Dmmmtmmizmvx. m-r-t^tzT 

i>^oizmm-r^, -^-lt, ci<Dj§«4'fwiifSi:?'.t-5a 

&m@$IS(t. iSiSliil 5 9;»^^££$nTV)dS£S:@ 

«icsix, mi&m 1 5 9 sBai ut. (»mA~ 

{0 0 9 3] mm'p<o^mi:f&miz<Dm(on&itmmst 
it^cDOi&iz^^^mm^mzitifr^ifi, i&nmiD^^ 

1 0 0 V/m i n ©^EEU- hT?«JE«i:»S*T. fij 
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nm<DmmSLit^l 6 0 ?£Jg|iS-r-5Ct*<T€r*. * 

It, ^(DmMk> j&mmi 5 9<r>mmt9 0 nmiin.^, . 

[0 0 9 4] Sfe. ::c:T«^SK{t;ffiSrfflViTiSffiBg 

&irJ;t>T?gfiEUT'bS(rn -€-<0«^t)KP»2 0~1 
OOnm (»$L<«3 0-5 0 nm) tf-S d <>:3&*^? 

^<t:vUn>gg, DLC (Diamond like carbon) 
[0 0 9 51 ^3^FB^*6iStKl 5 8, /^vi^^- 

s^m® 16 2 {■im^-r^9\<Dm^<Dmmw.mx$>i>. 20 
ia^ms 16 1. 1 6 2 mjBimm&m^mmi:-ri> 

^«^ic»^jsi@%rffivm(£jiv). z.z.x\tmmmo:>m 

^^Tnmmtt^ittblz, S^k-f >v":7A • XX (IT 

[0 0 9 6] sfc. c©^. ffl3g«ffii 6 1 tmmmi 

5 9 <t36i^MmYk:#» 1 6 0 S::^M^Ta/j:0, ^Jt^S 
(+t/^' y*>;i • Xhl'-/ ) 1 6 3 SrJgfig-rs. JS:*3. C1<D« 

^. MRKi 5 9 ^ya-y-^ >if^m (li^Mtcfflji 

[0 0 9 7] c:pLTf^-S«±fC, $<J1SIlHli^i:®^lHl 

04 (B) {C*ViT«, tlffll|HlKlC«pg^V^;PM 
TFT1301. nf^i'^JU^TFT 1 3 0 2, 1 3 0 

zifim&^n, mmm^\z\^n^^:^)vm.TFTxu^ 

S*TFT 13 0 Alflmm^n^. 

[0 0 9 8] S!lffil|HlK©p5"-\'^JH!TFT 1 3 0 1 
tt. ^•\'^;H^fifc®«2 0 1 , y-X®«2 0 2, 40 
-f ><g«2 0 STji-t-n^^tlpllT^eifeM^ (a) TJgdc 

$ns. fiu. «(t«ir«y-x2 0 2««RtXKU'r> 

«Jac2 0 31' 1 X 1 0"~5X 1 0" atoms/cm' ©SBS 
[0 0 9 9] n^-v*;i/S!TFT 1 3 0 21w«. 

^•v*;p^fii6««2 0 4, y-:;^(K«2 0 5, Hi'-f> 

«i^2 0 6. ^LT^r^;UJ^^SS«i KU-f 

« {^B^aBSf -CttCOi^&S^&LovlBlgiiU^. 
fs.^, ovttoverlap<DSt«feTl*L.fc. ) 2 0 7*t}g(K$ 50 
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n-5. Z.<D^, Lov®«2 0 7tt2 X 1 0"~5 X 1 0 
'* atoms/cm' OiSS^'J fit?, y- hffiSi: 

[^) 1 0 0] n5^r^;H!TFT 1 3 0 3<C«. 

^■V^)l'm&^m2 0 8, V— X®«2 0 9. Hu-r> 
M«2 1 0, ■€-LT5^-\'*;H^*S®«*»Etyi;'5»wLT 

LDD®«2 11,21 2*«jg^3Fns. Bi^, y— ;^ 

[0 10 1] ft^, Jl<0«ig-e«LDPffiSc2 11, 2 
1 2 0-a8**y-MB«iS;5:-5«fc^»rE«Stlfcfc«> 

(Lov®«) izy-hmuii&uifsi^^mm. {^mmm 

■1'-C«COJ;5;5:ffii^*Loff®«i:Vip. ;^*5. offtt 
offsel©jS*-T?#Ufc. ) *«SISSnTV>S. 
[0 10 2] ;iC-?06»C*-r»f®S«0 4 (B) \Z^ 
Lfcn^-V^;H!TFT 1 3 0 3*H3 <C) OXS* 

l=. LDDM«2 1 l(t$&tCLovM«e2 1 la, Loff 

®lgE2 1 lbtrKSiJ-e#-5. flfrj^<DLov««2 1 

lalCtt2x 1 0"-^5X 1 0 " atoms/cm' OiBft-^ U > 

Loff««2 1 iba-?-©i~2fef m& 
mziti. 2-1. sfli) ©«fl[TU>**-&*ti«. 

[0 10 3] H^TFT 1 3 0 41Ctt. 

m^mm2i3, 214, ^^—7.m^2 1 5, 

««2 1 6, Lofm«2 1 7~2 2 0, Loff««2 1 
8.2 1 9fcSlbfcnS!^*6ife®« (a) 2 2 1 
^FtlS, C:©^. y— X««2 1 5. HU'f >m«2 1 
eti-e-tl^^nnSf^t^fK^m^ (a) TJ^^Sn. Loft 
«(«2 1 7~2 2 0«nS!^tt«r«« (c) -^JgsKSn 

[0 10 4] *Slffi«sj^«. a^®K*5J:^^f«ffli|ElK*< 
g*-r-5I51Ktt«|{r^£:i;T^lHlK€r}g^t-ST F T©«t 

ov®igc*fcttLoff««J*fiB^»^)-tt«>c:t{C±t>T. 

{0 10 5]«!IA«, Ti^'r^f^V^M/TsmmSt^^ 
«H®«^. n5^-^^;H!TFT 1 3 0 2 ttiSaiilf^* 
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[0 10 6] fiL. -z-mzit^UT^-^^jm^mmi^ 

[0 10 7] ifc. n^v^Jl/^TFT 1 3 0 3tt3l>-;/ 

ov««©*<fr4 V i *>* 0 ^ -5. 
[0 10 8] n5^i'^;i/S!TFT 1 3 0 4«<S;i- 

fiV»»«©L D D««€: Lof f««i LTfflt»« Z. t 

(a) 2 2 l«;f7m8SfflSri£M-r-5±-e#PSJC*3S!n? 

[0 10 9] ^•VJ*i;US3~7 MintC«bTn^ 

•\'^;H!TFT 1 3 0 2<DLov®«2 0 7 (41) 
ttO. 3~3. 0 Mm. ^^^«Jtc«0. 5~1. Swrn 
iftl^fiti, Sfc, n^r^JPSTFTS 0 3®Lov 

2 11a. 212 acDgS « 0 . 3 ~ 3 . 0 « 30 

m. ft^WCfiO. 5~1. 5Mm, Loff®i^2 1 1 
b. 2 12b©S$ «i) ttl. 0~3. Sum. f^SM 
Cttl. 5~2. Owmt-rntffiti. Sfc. aSSTF 
T 1 3 0 4|-^lte.n-5LoffSiK2 1 7~2 2 0©S 
* (4@) «0. 5~3. 5 Mm. ■R«e5JCtt2. 0~ 

(0 110]$e>tC. p^v:?iJH!TFTl 3 0 ltt§ 

TFT 1 3 0 2~ 1 3 0 4tt|f gBS^ (y >-fe;U77 

[0 111] *SliS0tJT?{*«i$^Sa3^m«:t b 

Tlt^m**^ 7 ~ 9 t ^ t,i7;U S :^JK*ffl tifc il^T?. 

SsgTFT±»Cjgfi£$nSjg|KlIg*»}t^«0— :&®« 

©B«^*g5® M □ * * rsj± s -a-s c i*<T?€r -5 . 
[0 112] uis. :^^mt.^nmm\z^i't:.^n^m 
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■5l#S¥9-3 1 6 5 6 7^aiS. #8^9-2 7 34 
4 4 ^aiS*fctt#S¥ 10-254097 ^HiKicE 

[0 113] 'c:c:-e7"i'-7^>r:/vhUi'XS«d^e>. t 

g^-r*. 05ICS^-rJ:5fC, 04 (B) OttffiOSStC 

^*L. BBl«i]K5 0 1 $:J^fiK-r«>. *lliS««J-=e«iBl6]Kt 
LTxP'J-f 5 HSgSrffl^^*. Sfc. «|6l»«5 0 2tC 
«. SBJ^SK5 0 3^. 62|6J1K5 0 4t.S}^«r-5. 
«l6lS«Ctt£-SJCl6i;T*^-7-f Jl'^'— '^ai 

[0 114] j*:»c. iHi6]M*}gfigL./t«, ^e^i'fflS 

rS]-r*J:-5»Ci8fet--S. -tLT, SStHsIiSt, WtWIillS 

i^s%<or«g(c%A5X) 54&£^AL. 

CJ;oT^^fC«lh-r-5. S£SfC«^»l©SSa*H^Srffl 
(rititfAVi. c<DJ:^tcUTH5{c^-r7i77^>r:/vh 

[0 115] i^iim2-\ 

[0 116] CC:T«li5Bg?©H5i5TFT-i. HSllSS«> 

L, gJBJ^fBmiCf ifcfefC. CMOSlHFKi. nf^-^ 

T F T t *0^-r -5 d t twT 
[0 1 1 7] H5 (A) fC*V>T. 6 0 0 0\tmW&^ 

{0 118] ^*:{r««S®*7y5!l*^tr 7^7X^6 0 
0 1 aTMSLfc^. -eoMSL>t«ffi6 0 0 1 b±4C 
2 0~6 0 5 0 nm (»*L<«3 0~8 0 nm) <Dm 

tt. :r7XVCVDttT*aa'>'J3>K«5 3nm® 
TO^#*kA-7U/=l'^b^tiffi«EE®^»*(S«$'a-'5 CI 
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[0 119] -ebx, 'j^^<Dm^<mm?:^mvx$¥^ 
S-> 'J n >mi^<^m&mi^*j n >m e o o 2 im^T 

0 6 5 2^i;^ffiTH^$n;tS$fitrS6oT, fttfiSETtsil* . 
ffl^»«>i^S<ba-CieS,H->'J a >|g6 0 0 2 

[0 12 0] I^ASS3gBSo;)!^£lb$l&:g-r'&tt 
mTcmtVX-y^Jl (Ni) <£^*Lfe^}K*Xtr> 

o) , m (Fe) , (Pd) . (P 

t) . ffl (Cu) . * (Au) 

■5. 

[0 12 1] ±ieftfc<i5c5ii©^lnixett, 

•5. 20 

[0 12 2] SfciKa<b<^X@JC5feitt>T, #^SK->'J 
3>lK<D-&**^«JCt>d:^>d^ 4 0 0~5 0 0*C-C1 

^SnXSd^iK^TUfc^. 4 5 OtT 1^Fb^SS©*^W 
JwfetiTS 0 0 — 7 0 or (f^SWICttS 5 0~6 5 0 

oo*c, I 2^ra©Jnif!&5aa*fTVii^aKi'U=i>Bi<o so 

[0 12 3] ^^S«->'j3»K*igS{k$-llr-l)tS^<0 

«»JTli5 3nin) J;Ot>l~l 5«g««^L,fc. (0 

5 (A) ) . 

[0 12 4] •?-UTi^SM->U3>M6 0 0 2±{CgS{b 
1 3 0 nm<Dmt[<D^mStitm6 0 0 3 

u >i?'mj^srjg^-r5>fc4e)tc, «^e!^i:iK6 o o sicre 40 

PSB6 0 0 4SrJg^Lfe. (05(B)) 
[0 12 5] -tLTUS^X hVXi^ 6 0 0 5 *|»5feLfc 

0 4*»e,ieas->UD>K6 0 o 2»c'j>**H-fc;>y 
*n, *fy9^)>^miL6ooTiim&i.^n^. cot 

6 0 0 7 ©JP^F SrSSYbb. U >d<ffiiSBE<tm6 0 0 7 

[0 1 2 6] H-tr>^)^tt'J > (P) <HiSkm.ifi\ X 1 0 so 
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"~1 X 1 0" a t oms/cm'gfl!{C/i*ip{rgli 
^Vti, *lliSfi»mi. U> (P) <0fiffiAt5X10" 
a t oms/cin' t;S:**5»C. < F-tr>i/^a? 

[0 12 7] 1^43, -r:*->H-:/oisoiiajS«ff«i 0 

k e V i U/i. 1 0 ke v cDlHli^«JET*n«, U >« 
fiJSfSflkBte 0 0 7 nm^^i o o nmJKi^t-rstia 

[0 1 2 8] -ew^, 6 0 0'C©S^^H^»wTl~l 

u>icKVi^-e-^n-5ciJci^-5. 6 0 o'c©ias«>'b 

;HS^tt«: 1 0 0 /zmeS*fc«-€-tl£A±©KfilS:^i!) 
(05 (C) ) 

[0 12 9] ^^C»::«aK<tK6 0 0 3 4VXi7^LTX 

V'^>if\^. yy3"J >i!^««6 0 0 7*iife*-r^, 

(B5 (D) ) 

[0 13 0] ^vx^wmitWie o o 3 ^lijs^L-fcstr 

(H6 (A) ) , *aH->U3>lig6 0 0 2Sa5«J:^ 

(cs«6 0 0 \ ±.\zmt^mmi^^ts.i>WLi!tvik& 0 0 s 

fc. (®6 (B) ) 
[0131] *JCiefta-> 'J 3 >gl 6 0 0 3 

leaRS^ >J 3 »K 6 0 0 3 ©BIJ?* 1 5 n mg*« 

(S6 (C) ) 

[0 13 2] ^vxmkmz^K>m-^ti^±^<fs.-:>rz^. 

^aS^S!<klK6 0 0 8 b^^^b (06 (D) ) . 

-->i^-r «ci»cj:oT, ^mwfSk% 010, 601 

1. 6 0 1 2$}^fiKUfc. <0 7 (A)) 
[0 13 3] -E-UT. iJ£«.«:|K6 0 1 0. 6 0 1 1. 6 

0 1 2^m.-:>xm\f-hmm.m6 o i 3*«p^$n 

iy-h«fe&l®6 0 1 3*. ^<Dmmti^5-2 0(inm 
(»SL<ttl 0 0~ 1 5 0 nm) t T^c S .t 5 trpsgf 

efi»4:-r-5l8l*»eJ&:-6«iy-Mte»BI6 0 1 3©BljS 
S:4 0 nm^bfc. (0 7 (B) ) 
[0 13 4] '^\Z\^'JX h^Xi7 6 0 1 4S:fiJfflLTm 

iy-nfeekK« 0 1 z<D—m>^x.:/^>ifr^z.iL\z 

J;r). ¥»ltie6 0 1 2©— gK*«m$^J-fc. -C-bT'J 
ti<»M« (Cs®«) 60 1S*Jg)«bfc. H-tf>^^ 

ainSSffi 1 o k e vsag^frv*. 'J> (P) ©««»< 

1 X 1 0"~ 1 X 1 0" a t oms/cm'ga!tc;5:-S 



( 14 ) 
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^vizmmLft. **ss«»jTtt, 'j> (p) (Dmmnfis 

X 1 0" a t oms/cm' i::fe-5<i;ptr. -f:t>H— 

[0 1 3 51 l^'J7.h-^7.if 6 0 1 4Sr|^*Lfc^. ^ 
2y-h)ffia)K6 0 1 6&Jg«Lfc. ^2 
y-h*fegfcK6 0 1 6<Dmm\t5^2 0 0 nm 
<ttl00~150nm) t-rniiAt>. *IIJS0yctt 
Slka5glS*^^^j:-sm2y-hte®lK6 0 1 6?&, -t© 

mmt^2 0 nmtt£i>^-^\zm^i'rc. mi (d) > 

[0 1 3 6] ^LTmi^«M6 0 1 7Ry:^2^«fli 10 

[0 13 7] -€-UTMOfi56 0 0 4B:y^iKaRS/U :3 > 
M6 0 0 2<Dpf■^r^JPm^FTi^mBSi^n^^»'S:9. 
oTWi^X hVXi^ 6 0 0 5 -eLTlKflR 
>'U:3»R6 0 0 2©n5^-V^;i'STFT7J<J^fiKSnS 

:T:*ei»tbT:j?D> (B) SK-fcr>i''Lfc. H-b:> 

i'^ttfiojimffia 0 k e vsflrTffirs !pa> (B) <r>m 20 

K5&«5 X 1 0"~5 X 1 0" a t oms/cm'SaHC 
&-5J:5tcil^l.>5:. *SIJfiC^-ett. 3J?a> (B) ©jg 
a!A*l X10"atoms/cin' t^-Si^Cbfc. 
:1^D> (B) (D^Jntt'f :t>K-:/»T'*iSLT'b^Vi 

*5< rtt)T-^-5. -e-bTi^SRv-U^^lKe 0 0 2© 

(B) •V\tf3.<V> (P) S^^UDl^TfcSti, JldT© 
5Hd> (B) ^JnJ«<£SrU*)je5-ST?S:tid^ i^SSv'U 
n>K6 0 0 203}?0> (B) Sr*iObfcgB«- 30 
— 6 0 0 6ttn^-v^;i'S!TFT©lx#ti<l 

Vi)^r>1t. (0 8 (A) ) 

[0138] mi 6017 ttn S!©^*E«l**-r 

•5ieiSS5''Jn>|||-e*0. CVDjfe*fflV>Tl 5 0 n 

mWKJPTJg^^fnTVi'S, *fcl|2^llK6 0 1 8tt 

f^yifxy^yi^o^^ H-eabo. ^i^'icaio 

1 5 0 nmWBip-ejg^SnTi'**. (08 (B) ) Z. 

|g<l:Jct,^Vi©T*3a);tc«liiT?&S. U^m 1 #«IK6 
0 2 lttSYk^'>^;l' (TaN) , miti^yifx'ry 

(WN) . S<b^^'> (T iN) 1^, Sfbt'jy7^> 
(MoN) . ^'>>/X7^>v'J-9-'f K, f^:?>->U-t}--f 

3lflK6 0 2 2«^'>^^;i. (Ta) , ^^'> (T i ) , 

^uyy^> (Mo) . ^>yx5^> (w) 7j»e.s«nfc 

o-Ta^^K) •^«?riEUTt>&ti. 50 



[0 13 9] ;*:lcmi»«IK6 0 1 7R^m2^^IK6 
0 1 8&A^'-:z>yL. p5^v^;i'STFT©y-h 
«ffi6 0 2 0. n5=^-\'^Jl/Si©TFT6 0 2 1, 6 0 2 
2, C smS6 0 2 3^)^^L^. <08 (C) ) 

[0 14 0] -e-LTy-hsaie 0 2 0. 602 i, 6 
0 2 2, csmme 0 2 3^-7xi/i:vxmmv, ¥f^m 
mme 010. 6 0 1 iRzf¥^m»m6 0 1 2©— asjc 

2 4~6 0 2 9S:}^fi£U;t. nS*##-rST»fi<fet L- 
Ttt. U> (P) -^BtStS (As) Sfflt^ntffiX. 

T«u> (P) *»JD-r'>^<. y*:^y4> (Prt) 

«ffi4 0 k eymei-Vff^K U > (P) ©iBa?*<5 X 1 
0"~5xi0"at oms/cin'Sfl!JC^cSJ:5JC 
iafliiLfc. *55*6«»«T«. :i^*e«i<S«6 0 2 4~6 0 2 
9 © U > (P) ©iS*** lxiO"atoms/cm* 

^B^ifflSf-^tt, ^c-vm^^tift^m.i^mm6 024 
~6 0 2 9 na!*#-^-r-s5Fte«i©«ft* 

(n-) t^-r. (0 8 (D) ) 

[0 14 1] ^*:lCp^r^;H!TFTt/j:-5¥»{*K6 
0 1 Oi, n5^-\':?.;H!TFTt^S¥««^M6 0 1 
1, 6 0 1 2©— gB^&ai^J;5iri/i?:^h-7Xi^6 0 3 
0, 6 0 3 1. 6 0 3 2*PfigLfc. -?-UTUi?7. 
Xir6030, 6 031. 603 2 $f«Jffl LTiJs^«:|K 
6 0 1 1. 6 0 1 2 ©—SIC n l!S:#4--r -STSet^* H 
-t;>4i^U, ^*E*fe««« 0 3 3~6 0 3 S^mOiL 

{0142] :^M'^ffi«6 0 33~6036 ©)^JK«, 
7:l-;^7>f> (PH.) ^Effllife-f ^>H-:/«=cff 

H— t:>d^ttlnilfi«£E4 0 k e VSa^XfrVV U > 
(P) ©«ffi*<5 X 1 0"~SX 1 0"a t oms/c 

rn'mmizu^j^-^izmrnvr^i. :^mmmx\t, T^^m^ 

««6 0 3 3~6 0 3 6©U> (P) ©«**<1X10 
a t oms/cm* :^mm^'PX 
tt. c:c:-cj^^$nfc^«ifi<K>®«6 0 3 3-6 0 3 6-<C 
^*n-&nmS:(*#t--5^»eiK»©jfiSS (n+) 
T. (0 9 (A) ) 
(0 14 3] Ui^X 6 0 3 0~6 0 3 2*^* 

^U-i^X hVXi'6 0 3 9^«t>;t. ^bT¥««:M6 

0 1 oizpm^n^-ri>Tm<iit^\^-E>ifiyft. *m 
mmxii. ->*5j^7> (B, H.) /S:mf'^ft^:t>\^--:fm 
x^te^^mme 0 3 7. 6 0 3 8 ^m^Lfc. K— tr> 

i^«jDa^ffi4 0 k e Vgffi-CfTlr^. 3l?a> (B) ©« 
ffi*«5x 1 o"~5x 1 o" a t oms/cm*e*l;i 

u^jivtzmmi^ft. ^mmMT\t, ^m<istmm6 0 3 

7. 6 0 3 8©Jj^n> <B) ©jBS*<l X 1 0" a t o 
T}^fig$nfe^»E«)««6 0 3 7. 6X) 3 «<r#*tXS 
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pm^H^-r^Tni^7cm<Dmm& (p+) xt^r. 
^wi&mme 037. e 0 3 8 mzmumt^mm 
$n&u> (P) *fc«3i?a> (B) iOt^snrt^-B 
^rnziti.x-\-^izm^mmt^^a> (b) di^ini 

{5re.i^S*-^>L-5Cli:tt;icVi. (0 9 (B) ) 
[0 14 4] Ui?7^h^?k!7 6 0 3 Q^t^^L^^, tfi 

^ae 0 4 0 ^jgfigLfc. mmme o 4 o«s<b«^Bg 

it. (H9 (C) ) 10 
[0 14 5] *lcS3SI?HaT, 8 5 0"Ct?3 0»®* 

*<¥^*^K6 0 1 o~6 0 1 2p^x'mwivxy— hmm 

6 0 2 0~6 0 2 2©TSRlCSTjed<-S. y— h^ffie 
020~6022 ©TSRlCffiB-r -BTSE^SJ^tt 6 0 4 1 
~6 0 4 6S:Lov®J®i::R[;-r-5. *fcy-h«ffi6 0 
2 0~6 0 2 2<DTSR{CfirBUT*3e>r. T*e*^M«C 
( V— ;^®«*fctt K U-f 6033~6036 
»:»bTVi«T*E#l®«6 0 4 7~60S0*Lof« 
«tfj:-rs. Ti^!^®J^6 0 3 3~6 0 3 8. 6 0 4 1 20 
-6 0 5 Ott±IBIIftaiSICj;^TStt<t$n-5. (H 1 

0 (A) ) 

[0146] *lCg!<k-> ij 3 >XttSS{bS{ki' U n 

^J^j:'5^1«DgFB^«fei^6 052*500 — 60 5 0 0 

1 0 0 0 nnKomts-vm^vit. -e-cD*. y-;^^«* 

fcttHU-f >«Ja6 0 3 3-6 0 3 8\zm-ri>=i>^i^ 
h*— ;i/Sr}g«L. y— XiB«S6 0 5 3. 6 0 5 5, 6 

0 5 7<i:. KU'f >ffii^6 0 5 4, 6056, 6058 

©V-XEi^, KU-f >^Hi^^£■. T ilK6 0 nm, 
Sr-^tfT i )K4 0 nm. S i Sr-&tJ7;US — ^^AIKS 0 
Onm. T iJKl 0 0 nm*X/1-y^'j£t?ai^LT}gJ^ 
b/::4€«li&«>ISJi|g^b^. m i 0' (6) ) 
[0 1 4 7] ^^t::V— XE«I6 0 5 3. 6 0 5 5, 6 0 
5 7i:, >iai»6 0 5 4, 6056, 6058* 

m'^jioizmi mfB^^mm e o 5 2 ±ic£{c^^»d' ^ 

a:«/^y>"^— v'a »K6 0 6 0*2 2 0 nnKDffSt? 

jgfig-rs. (01 0 (c) ) 

■ebX/tyv''^— i'a >iK6 0 6 0*ffi^J:^tCbT^ 40 

2Sf»t&i»jiS6 0 6 lam^tsti^. zL<Dm2mriiiim 

meo 6 UtT if ^JJUmti^^ttO, P$*«8 0 0nmlC 

[0 14 8] 7i^U;HK*^€./j:S^2^FB^ifeSkK6 0 6 
1*150*C, 0. 3 h r©^fl=TlnU»Lfc«, «2« 
FBlife«iaK6 0 6 1 ©JiJCT I m^ititT i *±^i)-i:f 
-SSl^dn 0 0 nm<DjaytlS6 0 6 2*Jg^r*. (H 

1 0 (A) ) 

[0 14 9] jS5tK6 0 6 2 *«3J:5»C»2 

@fa]^(tis 6 0 6 1 3 sriatgisuie 6 0 6 3 -so 



Lfc, ^ser^^ifeigdKe 0 6 3tt7i";;ns*^^/j:o, 

-€-©JP$tt5 0 0 nm— 1 0 0 0 nmT?}gi«$n-S. *; 
|gS&0iJT»m 3 Srp^il&IUfi 6 0 6 3 <Dm$& 8 0 O n m 
tVfz, <® 1 0 (B) ) 

[0150] m 3 mmmmm 6 o 6 3 
-;p*ijgfiK^^n, -E-os, ii^«g6 0 6 4*tjgfife;sn 

^. ^^Hi&^J'et^B^QS 6 0 6 4 (OmtS^ 2. 8iim 

tvit, mmn'me 0 6 4itu>i'i/ h^-)i^^:ffvx 
Ki^-f >SH«i6 0 5 8<t^ae9{rffii^$tis. 

6 0 6 4 tiSBJ^SK*ffl »ritl«fi(r>, (H 1 0 

(C) ) 

[0 15 1] JK-h©.tpC, *^ig<?5i)i^{^gg«H^ 

*^S. -€-LT, -E-(D<J:-575:«Sl^*««*a5fiibT 
[0 1 5 2] [*iK0U3]*Sliqg*^gSSLTJ^^*nfc 

'Hi^M^tL7m\zm.^TLhiieM.=i-m!&^x\zi^m?m 

[0 15 3] ^<D«;&:m^aiS4:bT«, tfT';^*;* 
7. 7'5^^';P*JJt7, T'Pi^x^^'- ('J71!*;ttt7 

■5. ^neo— «sj*0i 4, 01 5&tic0i 6^w^-r. 
[0154] 014 (A) «/t—y:^;^n>t:zl.— 

*0, **t:2 0 0 1, iii|feA*g52 0 0 2, «5^gS2 0 
0 3 , ^-i?.— H 2 0 0 4^*^tr. *«l«*ffi<feA:<J 
gB2 0 0 2 , ^^g?2 0 0 3-^-€-<Dte«)m#®l«IMK*C 

{0 1 5 5] 014 (B) «lf7^;i-*>^-??a&0, *«J 

2 10 1, ^*g52 10 2. B=?*rA*ffi2 10 3, tSif^ 
X-f -^5^2 1 0 4, A«y5=-'J-2 10 5, §|fegS2 1 0 
6^*^tr. *fg|«*«*a52 1 0 2 -^^-<Dte<0.«^IW 

[0 15 6] 014 <C) a^A<;U3>4f3.-:5' <^ 

-tr;pr3>ei-^') -c*D, **^22oi, 

2 2 0 2, S«SB2 2 0 3. Sf^X'f y 5^2 2 O 4. S 
*»2 2 0 5«*^tf. *«^W«^»2 2 0 5^^© 

[0 15 7] 014 tD) ^yjUlT'-fXyH'T 
* 0 . 2 3 0 1, ^^gS2 3 0 2, 7— AgR2 3 0 
3li?*$tf. *5£W««S^»2 3 0 2 '^-5-OteOft^fW 
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[0 15 8] 014 (E) ttyDi/'^ASEeLfeiaS 
0. *ff2 4 0 1. ^^882 4 0 2, Xtf-;*Jg5240 

3. mmm»2 404. ^f^x^r •>5^2 4 0 s^^-g- 

tJ. /j:*. V-«te©!««Ji:bTDVD (D 

igtial Versatile Disc), CD 

h*fT^::t*«T#-5. *5gB«tt^^gg2 4 0 2-^-E-O 

[0 15 9] HI 4 (F) tt7'>?^;i'*;>^7T*0, * 
«:2 5 0 1 . ^^SS2 5 0 2. ^BSgB2 5 0 3, 
'f-;/^2 5 0 4, gifegf mmVi^^^) ^Sr-^tr. *® 

5!BJS:S5^SB2 5 0 2^-^<D{\k<Dm^mmm^izmm-r 

[0 1 6 01 01 5 (A) l^i.yay-hmz^ai^x.i^^'- 

-CibO, ^i*^g2 6 0 1. 7.i7iJ->2 6 0 2^*^ 

tj. *mm\i^^mm2 e o i ©-as^^fig-r-sjea^ 
^mm2 8 0 8-^-e-©te<D«^(ii!ii9iPiK»c:jSffl-r«ct 

[0 1 6 1] 01 5 (B) W)Tmfa':?x.i;fi^—-^& 

0. *fr2 7 0 1, S«^B2 7 0 2. 5^—2 7 0 
3, Xi'U->2 7 0 4^*^tr. 2|i:f!l8tti9:8*SH2 

7 0 2<D~^t:m^-r^m^m^mm2 a o s-^-tcoffi 

[0 16 2] UiS. HIS (C) tt, HIS (A) Xt? 

HI 5 (B) 4'tC*5ltSSW^g2 601, 2702© 
0i|$5^LfeH-^i&5. tglt^B2 6 0 1 , 2 7 
0 2«, JtjS3t#^2 801. 5 7-2802, 280 
4~2 8 0 6, y^i/U^'y{7S.'y—2 8 0 3. -f^iX 
A2 8 0 7, ^aa^*S@2 8 0 8, 'fitffi^«2 8 0 
9, Slt7t^?^2 8 1 0T«fiK$n-5, SI*3t^lS2 8 

SSlTi&oTfcit/i, HIS (C) 't'tCiJtiT^c 

[0 16 3] HIS (D) tt, HIS (C) '^XZ. 

*5ft*3tjS^#?S 2 8 0 1 WflljiO-«»IS*bfcH-e» 
•5. *ilJfi0iJTtt. 3tjE3t^JS2 8 0 Itt. U7l^i'5' 
-2 8 1 1. 3tiS2 8 1 2. U>XTU-f2 8 1 3, 2 

8 14, M3t^tft^^2 8 15. *?tU>X2 8 1 6T 
«ifi£Sn*. ;*i*3, HIS (D) »C^Lfc3tJfi^t^^tt 

[0 16 4] fcfc'U. HI 5ICS«LfcyD-:?xi'^'-»r 
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fiai^H^bTVi/j:^*. 
[0 1 6 5] HI 6 (A) »«lflF«e7«0. ^»2 9 

0 1 . "§^001^2 9 0 2, §?&A:^3ffi2 9 0 3. 
SP2 9 0 4, mi^y.^'y^2 9 0 5, 7>7-)-2 9 0 6 
^S^tr. *®5!?^£^^tb:^a5 2 9 0 2. «^A*eB 

2 9 0 3. ^*ffi2 9 0 4'^^0>m<Dm^mmmKizm 
[0 16 6] HI 6 (B) \tmmmm («?»») ^» 

0, **)£3 0 0 1. «^S?3 0 0 2. 3 0 0 3. ^tgjSI 
10 {*^3 0 0 4. «f^X-f y5^3 0 0 5, T>7':^3 0 0 6 
l?*-&tr. :^mmtm^%3 0 0 2, 300 3^^<D«i 

[0 16 7] HI 6 <C) JiT^^xyU-f-ca&O. 

3 10 1. 3£Jf^3 10 2, «*a53 1 0 3^S#tf. 

*^Bg«*^SR3 1 0 3{C®ffl-r-5Cli:*«-e#S. *^ 

Tab D . 1 0 -f >^et± mtz 3 0 'f >^si.±) © 
[0 16 8] ei±©fii{c, *s^^©jgfflieH«ffi««>T 

[0 16 9] [9l2i^i4]4^^je&«iy-C». 4^g%§S.$rl|t,^ 
TEL (xu;7 hn;i/5*y'fe>X) «*««*fPKb 

[0 17 0] HI 7 <A) \t:^m^m&m^^fzELm^ 
m&<o±mmx&i>. hi i 7 (a) Iw^jv^t, 401 
o»s«. 4 0 11 (^AsR^. 4 0 1 2»v— xmsfib 
30 iHiK. 4 0 1 3tty-h{a'JKi!rtBiK-ca&o, -en^nco 

^iblHlKttEli4 0 1 4~4 0 1 6€'<STFPC4 0 1 

to 1 7 1] dWt^r. ^ite<i:'bH«a. »*U-<tt 
ffil6lHlKRr;f@iSS6&fflO<J;3{cUT*A-«6 0 0 
0. ->-«j>i^*f (A>^-:^>y«ifcii^) 7 0 0 0. 
s«« (m2©->-'j >ifw 7 0 0 1 *<K:ttsnT(r» 
«>. 

[0 17 2] SI 7 (B) «**Jg0y©EL«^ 

mm<Dmmmm'C3i>o, »«4oio. T«fiiK4 0 2 i . 

40 ©±l:K»|gIKfflTFT (fiL. JlClTttn5^r*;i/S 
T F T i: p ^ -V *>IH!T F T *Ja*#*>i*-fc C M O S 13 
KSH^LTt^S. ) 4 0 2 2R^XBigS?fflTFT4 0 

2 3 (fib. zz.vitELm^^<r>m^^mm'r^TF 

[0 1 7 3] «S615IKfflTFT4 0 2 2. 

B*8BfflTFT4 0 2 3»C|RbTfflt>-SCli:*«T^«. 
[0 17 4] *S^?g-<£fflV^TK»)lHlKfflTFT4 0 2 
50 2 . HJRSSffl T F T 4 0 2 3 ti^gSH^ ft e> . «lit««T 
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tj.i>mmmmm iw-isim)' 402 6<o±\zmm^mT 
FT4023«)KU'f > tn^mizmt^-t ^mmmmtg^ 
■vf3:?>mmnm4 027 ^m^-t^. s?«»mifit ut 

[0 17 5] ^*:{;:. ELg4 O 2 9 SJ^^T^. EL@ 
4 0 2 9 ttiifilOE L«^^ (JETLaAS, iE?H6S61B. 10 

;S:«iii-rs*^«iifll©ajgSffltin«Av». ts.1t. E 

CO 1 7 6] 2t:||Sg«SJTtt. ->-\' V--^7.iP^m^^Xm 
7-«55*<Bltit;&:-5, -e-eDtetCfc, fe^^g (CC 

M) i*7-7-<;i/5'-^si*.^fc-a-fe:;^iC:. 

[0177] ELS402 9&Jg|£bfc&, -€-©±»C|if 
fii4 0 3 0<&]^gc-r-&. |g@4 0 30tELfi40 2 9 

HSbVi. a^oT. ^^'t'7?ELg4 0 2 9 <i:ISffi4 0 

3 0 s:igggfiEM-r -5*^. E L g 4 0 2 9 ^^m^^mn. 
■vm&L. :*:^««cu«cu-eiSEffi4 0 3 o*jg«-r*t 

t -C ± O J; p €: W ffi t -r -5 . 
[0 17 8] Ji*. *IIJfi«IT«ISrffi4 0 3 OtLT. 

L i F (^y^b'j^^-^A) mtAi iTji^s.=.'yix) m 
<Dmmmmi:m\'^^> m(^wic{*ELB4 0 2 9±tc^ 

^STl nmPOL i F (7 ^/{kU K^J^fiE 40 
L. -tWilCS 0 0 ninff©T;P5n«:7AJK*}g)«-r 

fc^ti. -?-LT^ffi4 0 3 0tt4 0 3 lT*$n-5m«E 
ICi5(,iTiHiS4 0 16 fC^gggSn*. E«4 0 1 6tt|S 

ffi4 0 3 0 \zmm<on&=&^?Li>fttt>(Dmmmi^»^& 

K>. ^«<4'<-Xh«<Ef4 0 3 2«^UTFPC4 0 1 
7 

[0 179] 4031 {w*$n/£:^i®tw*tiTBfa4 0 
3 0 4:E«S4 0 1 6i.*«a«UC»«!-r-5fc«)»C, Sffl 
*e»J«4 0 2 6S.-ZXi|fe»ie4 0 2 8lca>^^i? ?0 
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i:m^-r^£^^i)^$>^. cti^itmmf&mm4 o 2 6<o 
^mmm4 0 2 8<Dxyf^>i!'«r (ELS}g*Rm©iia 

2 8 SrX y5^>i/-r-5IRtC. grBli%Stl|g4 0 2 6 ST- 

2 6 1 4 0 2 8 i^mmttnxi^iMi. 

[0 18 0] ^®Jlp^c^TJg^^^n>tEL*^^<D*® 

«r«oT. /^•y->'<-->3 >K6 0 0 3, 5t«l«6 0 0 
4, *f 6 0 0 0**jeflE$tl4. 

[0 18 1] EL3R^gS*Htf.fc-5»CLT, * 

A— $^6 0 0 0 iS«4 0 1 Q<Dnmz'y—^)>if1^1fi 

Kit e.n, s 6 \z=u- u 7 0 0 0 ©^tiwicttSi* 

« (^2©^^— U >i^3») 7 0 0 l*iJg«StlS. 

[0 18 2] C<Dt^, ^:<D^*«6 0 0 4«. 
«6 0 0 0Sr»«-r-5fc«>®««aBtUT'&«ti-rS. 
3te«« 6 0 0 4 t UTtt, P V C (#U \f.:=.)V9 U 7-f 

F) , x7R4^->fiaji&. ->un->«Bi, pvB (3j?'je 

XJpy^^JU) *fc«EVA (Xf^UXrfxjUT'feT^— 
h) *fflli*c:i:*«-C€r-5. Jl©3fe«*f6 0 0 4<7)rtg8 

[0 18 3] ^«iW6 0 0 4<D'f f'X'^— 1i— S 

[0 18 4] y— *tsttfc«-&. i'a 

>|R6 0 0 3ttX'<— 1»— ffi*«fP-r«Jli**^#«. 

[0 18 5] $J6 0 0 0 i:bT«, 

«, T^PSX^zAS. X7^>WX«, FRP (F i be 
rglass— Reinforced Plastic 
s) «. PVF (7j?Uif-;p7;u^^-f K) ^W-'UA, 
v< 7— Jl/A, 7|?"JXX'r-;P7-f JUASfcliTi^U 

4<i:LTP VB-^EVAS:ffll.i-5*i^, »+Mm<DT;U 
5 - A3j^-f ;i/Sr P V F 7 -f ;i'A-^T-f 7 — 7 ;UAt? 

iS© h Sffl t $ L/ 

{0 18 6] ©L, ELSR^*xe>0»3t:*rl^l <5K®tt9t 
fca;oTtt. */t-«6 0 0 o*«a5tttS:*-r* 

{0 18 7] Ei©4 0 1 6«->-U>i'«7 0 0 

0 7 0 0 1 ts4£4 0 1 0 t©etffl-$ao 

TFPC40 1 1 \zmMJ^\z^m.^ix^, ts.ii. Z.Z.^ 
«ES4 0 1 6^COV>Tia5ll.fc*«. «SOieiS4 0 1 
4. 4 0 1 5 'bf^fiUwUTv-U >^'«7 O 0 OfeJ:CK 
.««*J7 0 0 1 ©TSiioTFPC 4 0 1 7*C«aW»C 
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[0 18 8] [^iSCTsi^niswTtt. ^mmm^m^^ 

tc^fc^T, H18 (A) . (B) sfflv^Tift^B-r*. m 
17 (A).. (B) tigi;#^©t>®tti^ugp»siiu 

[0 18 9] mi 8 (A) it^mmm(DELmmmm<D 

±aHT»«3. 018 (A) SA-A'T«»fUfc»fffiSI 

*Hi 8 (B) izm-r. 

[0 19 0] 4\Zdt^Xs EL^^O^S^Bo 

X/^yi^-^—z^a >m6 0 0 3 ST&J^^-T-S. 
[0 19 1] EL3R^*ai5ip»CLT*««6 

oo4*stt-5. c:OT^*«6 0 0 4e. fj/t—meo 
0 0 ^mm-ri>rztb<Dmmmtvx'hmm-r^o 

6 0 0 4 tLT«. PVC (sRU li:i;Pi'D7-f K) . 

X3j?+ $/ijzi->«jt, pvB (:^'Jtfr:;i':/ 
5=-5;i') ^fcttEVA (x^U'>e:^;PT-tr7"-h) * 

[0 19 2] 3t«**6 0 0 4<D4'fCX'^— 9— ^ 

■&WS-&Tt>J;l.». r.©t€r. X'^—- ?£B aO;a:i: 

[0 19 3] X-^— tJ— S^^ltfc^i^. /'^.yv''^— v'H 

[0 19 4] ;<7/\*-$^6 0 0 0 t br«, 

Xir>UX«, FRP (F i be 
rglass— Reinforced Plastic 
s) ffi. PVF (d?U trn;!/^;!^:^^^ F) JUA. 

4i:UTPVB-^EVA*fflt»-&«^. »:+tfin©TJl' 
5x«;7A*:'f;i'S^p VF:7^';i/A^V'f 7— ^-rJi'Atf 

[0 19 5] fib, EL^^^A^e,©%>t?^|S] (3t<0»tW 

*rsj) t::±oTtt, *A— *t6 o o o**S3ttt**f ■& 

[0 19 6] 'A\Z, ^m*t6 0 0 4S^ffll/iT*/\*-*f6 
0 0 0 t:mmVftm, ^««6 O O 4(DffliM (SM®) 
*fll5J:5C7U— A«6 0 0 1 S:llO#ft«. 

A*t6 0 0 ltt->-'J>i/^^ (^JSsij<tLT«i^-r5) 
6 0 0 2\zi:^xmm$.ni>, cwt^. >'-'j>i^« 

6 0 0 2 tLTtt. 3tfiE{bttS*8&*ffl^>-6®*W*bV» 
3&*, ELS©il»#!li4*«W-&«rSHS{btt«rilfi*ffltiT'b^ 
/d:*3, g >i^« 6 0 0 2 «T^Sfc*tt7K5J-^K 

u>^*r6 0 0 2(oi^a5tcs£fiiaij*^ioUT»oTt>a 
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[0 19 7] ^fz, Ei^4 0 1 6«>'— 'J>y«6 0 0 
2 i:S«4 0 1 0 t<^)EgrBlSraoTFPC4 0 1 7 (C« 

xsmvttifi, <a©Bas4 014, 40 1 5 t)f^«ijru 

Xi^—0>if^6 0 0 2<DT*ffloTFPC4 0 1 7 \Z 

mm.mzmmin^. 

(0 19 8] mmm6'icc^EL^^/^^)nz^i-fi> 

H2 0 (A) fC. IPIKESE2 0 (B) iC^f. 01 
10 9. 02 0 (A) R-C^ (B) ■^«*ffi<Dl3F^-S:fflt»-5© 

[0 19 9] 01 9»r*31/iT. S«3 5 0 1 ±tCStt6. 
nfcX-f .y^>i''fflTFT3 5 0 2«*S^?B<'5NTF 

20 «jSi:LT^iS*«. '^>ifJV^—hmmX'tm*yU^'>' 
F T a&ffl ^»TJg« UT 

[0 2 0 0] sfc, mmmmmTFT3 5o 3\t.^mm 
m(ONTFT.&m^^xm^t^ti?>. cwt^. x^r -^/^ 

>i^fflTFT3 5 0 2<0HU-f >E« 3 S «IB«1 3 6 
J: o xmSffiSSffllffl T F T Oii^- hm& 3 7 
J^$nTti-5. 3 8^^$n-5iEIS«. X-f-;/5=- 

>i''fflTFT3 5 0 2©^— K«ffi3 9a, 3 9bS«^ 
30 WCftttf -Sy-hESlt?**. 

[0 2 0 1] C1<D^:#. ■egSESjffllfflTFT3 5 0 3*<* 

m^m(r)mi&x$>i>:ii:\t4¥'^izmms.M'^&n-z>. n 
iifxDmf'xst^ittb, ^<o«i«*t«n. m\zjii>^it 

h mmm^ iffLxy-hmm^zmu^ii^izLDD mm 
[0 2 0 2] ^ft, ^mmmxitnmmmm TF t 3 5 

40 0 3 *->>i^;py-h«jSX?0a^bTt»-2.*^ 

F T*it?lJ{C^&tffc^;P5^y- H«|jgil^Tfea«rS. 
S maOT F T>S:m.mz-:3t£\ffXMt^tZf-^r * 

{0 2 0 3] 02 0 (A) tCStfic^lC. 

tWfflTFTS 5 0 3<Dy- hSg3 7 «C -5 Ei^« 3 S 

0 4T^$n-5®«T, mmmmmTFTSBo 3<o]^ 

U-f >ffiS4 Oiie»K«:fr<xTa«:«. co^^, 3 
50 s 0 4^3«^m-s««-^tt3>7'>-y-*<pjsfi^^ns. c 
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<D3 >5^>-!f 3 5 0 4 T F T 3 5 0 3 (DY 

[0 2 0 4] :^^y'f->ifmTFT3 5 0 2:BcZ^mmm 
WfflTFT3 5 0 3<D±\Z\tf^inyzy^—>3>m4 

1 *^is»teti. ^<D±tzmmi&$km-cu^w-mitsst4 2 

fc'it^FSffilcjg^ L ■p S i 5 tcasgmSBSJgfiET -aWJc: 

(0 2 0 5] 4 3ttR«tt©iBligS«IKT/j:*Bi 

(EL^^^^ffi) Ti&O, Sgg»lffllfflTFT3 

5 0 soKu-rxcs^WJcSi^^ns, ®m«ffi4 3 

[0 2 0 6] (»*L<««*Bg) TJgfiE^ 

nfc/t>i^4 4a, 4 4blCj:0Jgfi!£SnfcSt (iSSIfCffl 

B (») ®#feC?t*SLfc5g5tS*fPOiJ-JtTfeAti. 

5 7a:-u>t:nU'> (ppv) 5^. ji? U t*:^;P*;i/n 
y-;!' (PVK) >l?'J7;i':tU>ISft:i***#tf^tl 30 

■5, 

[0 2 0 7] PPVJS*«ELiWi|eftbT««-<r 
;itl!«) PH. Shenk.H. Becker. O.Ge 

Isen.E.Kluge.W.Kreuder. and H.Spreitzer. "Polymers 
forLight Emitting Diodes" .Euro Display, Proceeding 
s, 1999. p. 33-37J --^^mW- 1 0-9 2 5 7 6 -^iiffilCia 

[0 2 0 8] *<*:W;S:f8JtBtLTtt, ?Se»Cf83t-r-5 
«3tSC«->7 / U 7 X - U > U >, Jteic^Jt 
■r-5|«JtgCtt7j?«J7xnU>t:nU>, n&tZ^t^fT 40 
S»3tSf-tt* 'J 7 X n U > b*:z v >^ L < U 
+;U7xr:U>*ffli/>n«^fc». )K»tt3 0~l 5 0n 
m (»SL<«4 0~ 1 0 0 nm) t-rntfSvn 

[0 2 0 9] ab. et±<D«aj«!R!5t@tL.Tfflt^-5^:i 
©T$«#«EL«!pKO— OTTS&oT. ^:niC(ES-r-5 

Xm'S:'^AiZiS.^-tt>-tt-CELm (^3tRC/-5-©feJe)CO 

v>. 

[0 2 10] m^ii. **Jfi«|'C«#ijT-3&««*« 50 



[0 2 11] *IIJg^-^«»>tB4 5©JilwPEDOT 
(#U^:t>'x» *fcePAn 1 (5l«'J7n'J» T? 

XcSiEaaAB 4 6 SRttfcaSWiiOELHi UTlri 
-tLT. iE?LaAS4 6C0±fC«S?«^«lg-C?5:-5 

^ffi4 7*«Ktten-&. *«ig«0«^. «3tS4 5T 

[0 2 12] ^ffi4 7S-C^^$n«:^.'iS-^ELSil^^3 
SOSj&t^tfifS. J:JlTVi"5ELSR^3 5 0 5 

tt. iiilgll® 4 3. %3tB4 5. iE?LaEAS4 

6R?/^ffi4 7T-}gfi£$nfcn>7'>iJ-*m-r, 036 

Afc^-rj;5tcH^mffi4 3 ttH5(i<D®aic««-a-r 
sfcae). ®*^<i:*«EL*^iLT«tg-rs. se^T, 

[0 2 13] *IIJSM^«. I©«4 7©J:fr 

^^»C»2/^y>"^— >3 >l!t4 8*KttTt»-5. ^2 

mitmmmam^v^^. ^i-sK^ELs^^i: 
&m<Mmii. ^®EL«»*>€.©jBi^;^*«i^-5jg* 

[0 2 14] et-h<OJ:54C*a«W®EL«^/'«^;i/« 
•fr UTaAtC^t^«S5«iffllfflTFTi:*#-r-5. JS-p 

E L *^/^ ^ ^i'**^ €) n . 

(0 2 15] ^c:te. *3gig0i|©«fie«, IliSCSJl. 2(D 

[0 2 16] SMmfM^^^m\^\t. *lifi«aJ61Z:^L 
fcBi3BgR»C:teO»-C, E L*^ 3 5 0 5 ©#lifi&Sfe^:& 

/t«iiatcouTUi?8-r-6. ift*c«a2 1 

*3. 01 9©«jfiiS/j:-5-^>«ELiR^O«iJ-i«8g«!l 
[0 2 17] H2 1 tC*SUT, «8Sfel»fflTFT3 5 0 
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[0 2 18] *^mmm-vii, mmmm imm) s o^u 

[0 2 1 9] -5-LT. «6i^T«C-5/1>i^ 5 la, 5 1b 

am^^titz.^. mm.ma\z^r)i!?i^) \f.~)iij)vnv- 

)Vt^tiZ>^%m 5 2 *«}^J5ESn.5. ■€-<D±{C«;«; U "^A 10 
7-fe^;i'T-feh^— h (ac acKtSIBSn-B) "Vts. 

[0 2 2 01 ^S^iSCSJO*^, !^3t®5 2-r58*Lfc?t 
[0 2 2 1] 2»:||ig0)J(O«tf£», glM^^l, 2<D 

[0 2 2 2] [*a50!l8]**K50l|-?tt, 02 0 (B) 

tiT0 2 2 (A) ~ (C) C^r. JS*. *SIJfit^C:te 
tiT, 3 8 0 l tt::^-f •;/^>i^fflTFT3 8 0 2©V — 
XiHi^, 3 8 0 Sax-f •y^>i^fflTFT 3 8 0 2(Dy 

3 8 0 4«SgK$iJ«fflTFT, 3 8 0 5 
>5=^>-9-, 3806, 3808 ttmaSWi^iS, 3 8 0 7 
ttELSS^tr-S. 30 

[0 2 2 3] 02 2 (A) tt, --:3©ili^rBlT«»«t«if& 
i»3 8 0 6**3iiLfc«^©«3J-e*S. EP-fe. -'0<D 

[0 2 2 4] Sfc. 02 2 (B) «, HSit^tJSiS 3 8 0 

8 hiB« 3 8 0 3 £imfizm\iritm'Bi<omx$> 

■S. ;5:*5, 02 2 (B) X'\tnmmil^t^3 8 0 8i:y— 
hg2iS3 8 0 3i7&ta&e.;&:t»J;5lrKltfc«jSi^t3 40 

3 8 0 8 ty- MHi» 3 8 0 3 tt?* 

[0 2 2 5] Sit, 02 2 (C) «, 02 2 (B) 
jfi<i:^«fC«eSi«if&i^3 8 0 8S-y-hiH^3 8 0 3.*: 
^ftlC^tt, ^^m, -O0Dasg^®S£««&iS3 8 0 8 

sflSttisias 8 0 8sy-Mei»3 s o 3ov»-r -so 
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{0 2 2 6] uis. :^mmm(Dmmt, mmmi, 2, 
4 mrcit 5 (DttfiEi e * <cm*^*5-e-TSiis-r-5 t** 

{0 2 2 7] mmm9'\mmm6iZ7F:\^ftsi2 0 

(A) , (B) Xl,tnmmmmTFT3 50 3<Dy-h 

tc*»*»-5«£E*«l3p-r«fc*fc:3>7'>iJ-3 5 0 4Sia; 
«t-5«|jii:LTt>2)d«, n >'7'>1J- 3 5 0 4 *«B&-r-5 
^LtfeBrfiBTafe-S. *iSfi»Jl 7<D«^, «lg«®lfflTF 
T3 5 0 3tbT^lfi0dl, 2»Ca^-r «fc5;&:*HfS§8® 
NTFT*ffl«r»Tlr»*fcje>, y-MftBdRSrfrUTy- 
h «S ica/i -5 J; 5 iC^tt tlfc L P b ®« * W L T 

Sf«*3>5^>-y-3 5 0 4 0«t>»3iUT«SWlCffl^i 

[0 2 2 8] ji<DSF^sao54^-v/ti/3'>x«, Jiiay 

{0 2 2 9] SfeJS09 8<C*Lfc0 2 2 (A) . 

(B) . (C) «)«lifi»C*V»Tt>ra«»C, 3>7'>lJ-3 
8 0 5 *«IS-r^ci«pI^x?a&-5. 

{0 2 3 0] **8fi«SJ<^«fiS«, SISS«S|1, 2. 

4-8 «)«}^<i: e BBtcm*^t>-e-T*igT-5 H id^^fg 
*a5«3®«^««©«^SB<tl^T*^ 

[0 2 3 1] 

{0 2 3 2] $.e>tC. ^■©*3ntiKSS¥«flEM*ffll'^ 
{0S©fDI^;^^IKiq] 

[01] H«iHl^i:*!l^<HlK©f^SJl@«:^-r0. 
[0 2] Bi^l5lKi*'IffllIlIgSC3f^§!H.^«:*-r0. 
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